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(54) METHOD FOR EVALUATING MATERIAL OF JIG FOR SEMICONDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for simply and accurately 
evaluating the extent of the material of a jig used in a manufacturing process of a 
semiconductor device to contaminate a semiconductor wafer in a heat treatment step. 
SOLUTION: A specimen 10 made of a material of a jig for a semiconductor which is to 
be evaluated, and semiconductor wafers 12a and 12b are housed so as to face each other 
without contacting each other, so that a distance between them is equal to or shorter than 
20mm in a semi-hermetic container 20 made of quartz or silicon carbide. The specimen 
10 and the semiconductor wafers 12a and 12b are heated in a heat treatment furnace 14 
in a state where they are housed in the container 20. After that, the characteristics of the 
semiconductor wafer 12a which has been heat-treated are measured, and the extent of 
contamination of the semiconductor wafer by the specimen is evaluated. 
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BASIC- ABSTRACT: The evaluation of jig material as a possible contamination 
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operations employed. Between a stack of semiconductor wafers (12a,12b), is 
interposed a test piece (10) of conformable geometry at a typical spacing of 
20mm. 

The test piece and the jig used are of the same material and are held within a 
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nearly air-tight, with a characteristic gap (23) between the cover (21) and the 
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furnace (14). Post-treatment inspection of the wafers establishes the relative 
suitability of various jig materials. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method for evaluating simple about whether this 
material especially brings about contamination however to a semiconductor wafer on the occasion of the heat treatment process 
in the manufacture process of a semiconductor device, and appropriately about the method of evaluating the material used for the 
fixture for semiconductors. 
[0002] 

[Description of the Prior Art] Fixtures for semiconductors used for the manufacture process of a semiconductor device, such as a 
wafer boat and a process tube, are expected what does not cause contamination of the semiconductor wafer by the detrimental 
metal impurity in a semiconductor heat treatment process etc. In order to manufacture such a fixture for semiconductors, it is 
important to evaluate correctly the stain resistance to the semiconductor wafer of material used for a fixture. Conventionally, the 
following three methods mainly existed as this evaluation method. 

[0003] The 1st method is the method of carrying out the fixed quantity of the metal impurity in the solution obtained by grinding 
fixture material and dissolving in an acid etc. by atomic absorption analysis, inductive-coupling type plasma analysis (ICP), etc. 
[0004] The 2nd method is a method of actually producing fixtures for semiconductors, such as a process tube and a wafer boat, 
with the fixture material set as the object of evaluation, heat-treating a semiconductor wafer on the obtained fixture for 
semiconductors, and evaluating the pollution situation of a wafer. 

[0005] The 3rd method is the method of carrying out the fixed quantity of the metal impurity by which heat-treated the body for 
metal uptakes covered, the matter, for example, the silicon nitride, with a diffusion coefficient smaller than a semiconductor of a 
metal impurity, with fixture material, and the uptake was carried out into covering of the body for metal uptakes (refer to 
JP,4-267327,A). 

[0006] Although the kind and amount of a metal impurity which are contained in fixture material can be clarified by the 1st 
method, it cannot clarify about the actual degree of contamination which changes with the forms (for example, an oxide, carbide, 
etc.) of a metal impurity, and service conditions (temperature, atmosphere, etc.) of a fixture. By this method, fixture material 
cannot clarify whether it has how much influence on a semiconductor property in an actual heat treatment process. 
[0007] It is necessary to actually make the target fixture as an experiment one by one by the 2nd method. The space for which a 
fixture also needs the heat treatment facility used for an examination receives restrictions. This method is not practical in respect 
of cost, time, and expedient nature. 

[0008] By the 3rd method, although identification of a pollutant and a fixed quantity are possible like the 1st method, the 
influence on the semiconductor property in an actual heat treatment process does not become clear, either. As one example of 
this method, it heat-treats on both sides of the body for metal uptakes covered with silicon nitride etc. with fixture material, the 
metal impurity by which the uptake was carried out to covering is analyzed, and there is a method of evaluating the stain 
resistance of fixture material. However, it it heat-treats by contacting fixture material and the body for metal uptakes like this 
method, an oxygen cause stacking fault (Oxidation-Induced StackingFaults) ("OSF" is called hereafter) is induced, for example, 
and exact material evaluation becomes impossible. Moreover, since this method needs a special material called the body for 
metal uptakes, there is a problem also in the point of cost and evaluation time. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the method the material used for the fixture 

for semiconductors being evaluated simple and exactly, about the stain resistance to a semiconductor wafer. 

[0010] 

[Means for Solving the Problem] this invention is the method of evaluating the material used for the fixture for semiconductors. 
In the container which consists of material chosen from the group which consists of a quartz, silicon carbide, silicon, and those 
combination, and has an air hole The process which the test piece and semiconductor wafer which consist of material used for 
the fixture for semiconductors are made to counter so that a mutual distance may be set to 20mm or less, without making it 
contact mutually, and holds them, It has the process which heats a test piece and a semiconductor wafer in a heat treating furnace 
in the state where it held in the container, and the process which measures the property of a semiconductor wafer after a heating 
process. The size of the air hole of the container which holds a test piece and a semiconductor wafer is a size which is the grade 
which can perform aeration, suppressing contamination of the semiconductor wafer from the atmosphere besides a heat treating 
furnace and this container in a heating process. The stain resistance to the semiconductor wafer by the material used for the 
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fixture for semiconductors can be evaluated by measuring the property of the semiconductor wafer heated with the test piece. 
[001 1] The container which holds a test piece and a semiconductor wafer shall form the space for holding a test piece and a 
semiconductor wafer according to one pair of bases which counter, and the side inserted into them. In this case, as for the 
effective-area product in the air hole prepared in a container, it is desirable to be referred to as one of 1 / 20 - 1/10 of area. [ of 
one pair of bases ] 
[0012] 

[Embodiments of the Invention] this invention is applied to evaluation of the material which constitutes fixtures for 
semiconductors used for a semiconductor device manufacture process, such as a wafer boat and a process tube. Using the fixture 
material of the configuration of having been suitable for simple and exact evaluation, and a size, this invention can lessen 
restrictions of a test facility and can make the burden of costs and time light. For example, it is more practical to make almost the 
same as the semiconductor wafer held in [ both ] a container the configuration and size of fixture material which are held in a 
container for evaluation, and it is more desirable. 

[0013] In this invention, the test piece which consists of a charge of fixture material fabricated by a suitable configuration and a 
suitable size, and a semiconductor wafer are held in the container of half-sealing which consists of material chosen from the 
group which consists of a quartz, silicon carbide, silicon, and those combination. This container plays the role which protects the 
test piece and semiconductor wafer which are held in inside from the influence of a heat treating furnace and heating atmosphere 
in a next heating process. Moreover, a container has a crevice between the sizes which are the grades which can perform 
aeration, suppressing contamination of a heat treating furnace and the semiconductor wafer from the atmosphere besides a 
container in a heating process. By this crevice, circulation between the atmosphere in a container and the atmosphere outside a 
container can be performed gradually, and influence on the test piece and semiconductor wafer from the container itself and the 
atmosphere in a container can be made small. A container encloses and protects a test piece and a semiconductor wafer, and the 
environment for exact evaluation is brought about so that the influence from a test piece to a semiconductor wafer may not be 
blocked by influence from other factors. Since what does not have influence of contamination on a test piece and a 
semiconductor wafer as much as possible in a heating process is desirable as for a container, a quartz, silicon carbide, silicon, or 
those combination are chosen as the material. There is material (for example, carbon material) covered with the thing which 
carried out the CVD coat of the silicon carbide to the nature composite material of silicon carbide which consists of quartz glass, 
the sintered compact of silicon carbide, silicon carbide, and silicon, silicon, and silicon carbide as a more desirable material , and " 
the CVD coat film of silicon carbide. In the material which constitutes a container, the concentration of each metal impurity ha s 
desirable 1 ppm or less . A container may constitute the whole from one kind of material, and may constitute it from a portion 
which consists of a different material. Moreover, on the base material which consists of a specific material, other materials may 
be coated and a container may be formed. -— ~— 

[0014] The test piece and semiconductor wafer which were held in the container are heated in a heat treating furnace. Drawing 1 
shows one example of this invention, and shows signs that it heats in a heat treating furnace where a test piece and a 
semiconductor wafer are held in a container. In the heat treating furnace 14, the half-airtight container 20 which holds the test 
piece 10 and the semiconductor wafers 12a and 12b w hich consist of a charge of fixture material is laid. Let a test piece 10 be the 
almost same configuration and size as the semiconductor wafers 12a and 12b. Thereby, structure of the half-airtight container 20 
can be simplified and dispersion in the evaluation obtained can also be decreased. It heat-treats by holding in the half-airtight 
container 20 in the state where the test piece 10 was made to counter the semiconductor wafers 12a and 12b. the temperature in a 
furnace 14 is raised to predetermined temperature at a heater 15, and required in heat treatment, — time maintenance is carried 
out 02 [ moreover, ] used for a semiconductor device manufacture process on the occasion of heat treatment etc. — 
predetermined gas - introduction ~ it introduces in a furnace 14 through a hole 16, and a predetermined atmosphere is brought 
about 

[0015] As shown in drawing 1 , the half-airtight container 20 consists of wrap lids 21 in it with the base material 22 which holds 
a test piece 10 and the semiconductor wafers 12a and 12b. The shelf for supporting a test piece and a wafer is formed in the base 
material 22, and where a test piece and a semiconductor wafer are detached in a predetermined distance, it can hold now to 
parallel mostly. In a base material 22, although at least two shelves are formed so that at least one test piece and a semiconductor 
wafer can be held, the number can be set up if needed or more by two. The base material which has a suitable number of shelves 
according to the number of test pieces to evaluate can be used. Although a test piece and a semiconductor wafer are held in the 
state where it was surrounded by the lid 21 and base material 22 which constitute a container 20, the crevice 23 is formed 
between the base material 22 and the lid 21, and the interior of a container is connected with the container exterior by the air hole 
which consists of crevices 23. As a crevice 23 makes influence of contamination by the influence of contamination from the heat 
treating furnace itself, and introductory gas, and influence of contamination from a half-airtight container as small as possible, let 
it be a suitable size, so that it may mention later. 

[0016] More detailed structure is shown about one example of the base material which constitutes a half-airtight container in 
drawing 2 and drawing 3 , and a lid. The base material 22 shown in drawing 2 is a box-like form whose end is opening. Not a 
perfect barrel but the part lacks the side attachment wall of a base material 22. The shelves 22a, 22b, and 22c formed in the side 
attachment wall convex support a test piece and a semiconductor wafer. The lid 2 1 shown in drawing 3 is larger than a base 
material 22 a little, and when this is put on a base material 22, it has come to be able to do a crevice so that an edge may be the 
box-like form which is opening and can cover a base material 22 on the other hand. Drawing 4 shows signs that a crevice is 
made. If a test piece and a semiconductor wafer are laid in the shelf of a base material 22 and a lid 21 is put, a state required for 
heat treatment will be done. 
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[0017] As shown in drawing 1 , a test piece 10 and the semiconductor wafers 12a and 12b are held in a container 20 so that it 
may not contact mutually. The interval of the test piece 10 and the semiconductor wafers 12a or 12b which are countered and 
held is set as 20mm or less, and is preferably set as the range of 0.3mm - 10mm. When this interval exceeds 20mm, about a 
semiconductor wafer, compared with the influence from a test piece, the influence from the atmosphere in a container becomes 
large relatively, and evaluation exact about the stain resistance to the semiconductor wafer of a test piece becomes impossible. In 
addition, if an interval is less than 0.3mm, a test piece and a semiconductor wafer will become easy to contact. When these 
contact, evaluation exact for OSF generated to a semiconductor wafer so that it may mention later becomes impossible. 
Moreover, as for the touch area with the base material 22 of the half-airtight container 20, a test piece, and a semiconductor 
wafer, it is desirable to make it as small as possible in the range which is stabilized and can support these. If a touch area 
becomes large, especially in a semiconductor wafer, it will become easy to generate a defect. When a defect generates mostly, 
there is a possibility that the correctness of evaluation may be spoiled. More exact evaluation can be obtained by making these 
touch areas as small as possible. 

[0018] In the half-airtight container 20, the crevice 23 between a base material 22 and a lid 21 is set as a suitable size so that the 
influence of contamination from a heat treating furnace and heating atmosphere can be suppressed in a heating process. Drawing 
4 shows the cross section of the half-airtight container 20 which comes to cover a base material 22 a lid 21. The crevice 23 is 
formed between the base material 22 and the lid 21. A crevice 23 forms the air hole which connects the inside of a container, and 
outside. As for the effective-area product of this air hole, i.e., the area of a crevice 23, it is desirable that it is in the range of 1 / 
20- 1/10 of the area of bottom 22e of a base material 22. If the area of a crevice is smaller than 1/20 of areas of base, the 
influence of the atmosphere in the half-airtight container 20 will become large relatively. That is, it becomes difficult' to control 
the atmosphere in a half-airtight container in the atmosphere for the purpose of an examination. If the area of a crevice is larger 
than 1/10 of areas of base, the influence of the contamination from a heat treating furnace and the contamination from 
introductory gas will become large. The correctness of evaluation will come to be spoiled if these influences become large too 
much, this invention holds a test piece and a semiconductor wafer in the container which has a crevice between suitable sizes, 
avoids the influence mentioned above as much as possible, and offers the method of measuring the influence to the 
semiconductor wafer of fixture material certainly. 

[0019] As for heat treatment conditions, such as temperature, time, and atmosphere, it is common to double with the conditions 
for which a fixture is used in the manufacture process of a semiconductor device. However, even if it shortens heat treatment 
time or carries out by raising temperature if needed, it does not interfere. 

[0020] The stain resistance to the semiconductor wafer by the influence to a semiconductor wafer, i.e., the fixture material, of a 
test piece can be evaluated by measuring the property of a semiconductor wafer after heat treatment. The method usually used for 
material evaluation of a silicon wafer etc. is applicable to the method of measuring the property of a semiconductor wafer. As a 
method of measuring the property of a semiconductor wafer, a life-time measuring method, an OSF measuring method, a scaling 
film analysis method, etc. can be used. A life-time measuring method is the method of measuring the half-life of the carrier 
generated when it is also called microwave vibration decay method and a semiconductor wafer is excited with light etc. Since a 
half-life becomes short by contamination of a heavy-metal impurity, evaluation of the degree of contamination of a wafer can be 
performed comparatively simply by measuring this. If a life time is large, a test piece means that purity is high and it is suitable 
with a fixture small [ the degree of the contamination to a semiconductor wafer from a test piece ] therefore. OSF is the stacking 
fault generated during oxidation treatment, and is generated by heavy metal or the mechanical blemish. By the OSF measuring 
method, the wafer for monitors is ********** e _ an _ tne number of pits resulting from OSF is measured using a metaloscope. 
When there is little OSF measured in the semiconductor wafer, the degree of the contamination to a wafer from a test piece is 
small, therefore fixture material has high purity, and since a fixture is constituted, a desirable thing is meant. When a scaling film 
analysis method oxidizes in an oxidizing atmosphere, it carries out the fixed quantity of the impurity in the scaling film generated 
to a semiconductor wafer, and it clarifies a pollution source. By this method, the fixed quantity of the impurity is carried out, for 
example by atomic absorption analysis. Thus, by measuring the property of the semiconductor wafer heat-treated with the test 
piece, the stain resistance to the semiconductor wafer of fixture material can be evaluated, and it can grasp simple and exactly 
whether the material is suitable for the fixture for semiconductors 
[0021] 
[Example] 

It evaluated about the fixture material A, B, and C for semiconductors which consists of three kinds of silicon carbide sintered 
compacts which have the purity shown in example 1 table 1, respectively. It considered as the wafer for monitors for material 
evaluation of the 4 inch silicon wafer usually used for manufacture of a semiconductor device. What was prepared about three 
kinds of fixture material in the respectively same configuration and respectively same size as a 4 inch silicon wafer was used as a 
test piece. As the test piece and monitor wafer which consist of each fixture material were shown in the half-airtight container 
made from a quartz which consists of a lid as shown in a base material as shown in drawing 2 , and drawing 3 at drawing 1 , it 
held in the half-airtight container. That is, each test piece was laid between two wafers for monitors which counter. The interval 
of the wafer for monitors and the piece of fixture material testing was 5mm. The area of the crevice made when a lid is put on a 
base material was 1/15 of the area of base of a base material. Where a test piece and the wafer for monitors are held in a 
half-airtight container, as shown in drawing 1 , it sets to a heat treating furnace, and it is dryness 02. 1200 degrees C and heat 
treatment of 2 hours were performed under atmosphere. 

[0022] The wafer for monitors was taken out after heat treatment, and the property of a wafer was measured. According to the 
usual method, it measured about the metal impurity in the life time (LT) of the field which had countered the test piece of the 
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wafer for monitors, the OSF number, and an oxide film. The life time was measured by Leo Research Institute LTA-33A. The 
OSF number was measured with the metaloscope as mentioned above. The metal impurity in an oxide film measured by frame 
loess atomic absorption analysis. The result of measurement is shown in Table 2. There is no conflict between the measured 
value of the metal impurity in a life time, the OSF number, and an oxide film, and accurate evaluation was completed about each 
material by these. 

[0023] Drawing 5 shows the distribution of the life time on the wafer for monitors heat-treated with the test piece of Material A. 
Drawing 6 shows the distribution of the life lime on the wafer for monitors heated with the test piece of Material B. All over 
drawing, it is shown in accordance with the relation of the size of a black rectangular head and the length of a half-life which 
were written in. A life time means a ******** S o that the black rectangular head in drawing is large. When these are compared, 
it turns out that the life time about the wafer for monitors about the material B with many metal impurities is short. It is proved 
further that this has a proper this invention as an appraisal method of material. Moreover, the difference of a life time shown in 
drawing 5 and drawing 6 to the analysis values of Material A and Material B differing slightly by the analysis result which shows 
in Table 1 what should be observed is a remarkable thing. That is, it turns out that it is difficult to evaluate exactly the superiority 
or inferiority of the stain resistance to the wafer only by analyzing the metal impurity in material. 
[0024] On both sides of the test piece which consists of example of comparison 1 each material, it laid in two wafers for 
monitors at the same shelf of an airtight container. That is, the wafer for monitors and the test piece were contacted mutually, and 
were held in the container. Except it, it processed on the same conditions as an example 1, and measured about the property of 
the wafer for monitors. The obtained result is shown in Table 2. About the life time, although the same result as an example 1 
was obtained, the evaluation about Material A and Material B was reversed [ number / OSF ]. Moreover, the value about the 
material C about the OSF number was unusually large. These results show that it is unsuitable in the evaluation method to 
contact the wafer for monitors and a test piece. 

[0025] Except having used the half-airtight container which consists of an example 2 silicon-carbide sintered compact, it 
processed under the same conditions as an example 1, and measured about the property of the wafer for monitors. The obtained 
result is shown in Table 2. The result shows the same inclination as an example 1, and was understood that the evaluation 
method of following this invention is proper. 

[0026] The cassette boat used for heat treatment of a silicon wafer with each material of the silicon carbide sintered compact 
which is a candidate for example of comparison 2 evaluation was produced. It lays in the cassette boat which produced the 4 inch 
silicon wafer, it sets to a heat treating furnace, and is dryness 02. 1200 degrees C and heat treatment of 2 hours were performed 
among atmosphere. Drawing 7 shows signs that a silicon wafer 72 is laid on the cassette boat 70. Thus, about the silicon wafer 
which actually heat-treated on the cassette boat, the metal impurity in a life time, the OSF number, and an oxide film was 
measured like the example 1. The obtained result is shown in Table 2. Moreover, the distribution of the life time in the 
heat-treated silicon wafer is shown in drawing 8 . In the distribution shown in drawing 8 , as for the portion (portion under 
drawing) which touches the cassette boat in a wafer, the life time is short unusually. However, this is based on local 
contamination, and the influence of the average on the whole life-time value is comparatively small as the result of Table 2 
shows. Therefore, it turns out that it is dangerous. 

[0027] It processed on the same conditions as an example 1 except having used for the half-airtight container the base material in 
which a shelf from which the distance of example of comparison 3 test piece and the wafer for monitors is set to 25mm was 
formed. After heat-treating the test piece of Material A with the wafer for monitors within a half-airtight container, the life-time 
distribution on a wafer was measured like the example 1. The result is shown in drawing 9 . As shown in drawing, the life time is 
short unusually and it was thought near the periphery section of the wafer for monitors that this portion was contamination by the 
atmosphere inside a half-airtight container. Therefore, when the distance between a test piece and the wafer for monitors was too 
large, the bird clapper found exact evaluation difficult. 
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[0030] 

[Effect of the Invention] While the metal impurity emitted from fixture material during elevated-temperature heat treatment is 
detectable to easy and high sensitivity as mentioned above according to this invention, influence of the semiconductor property 
on fixture material can be clarified. As mentioned above, according to this invention, the impurity in fixture material can evaluate 
the influence which it has on a wafer property with a sufficient precision, this invention does not need special metal uptake 
material or the fixture itself which is used for the conventional method, but can be evaluated simple and quickly about more 
kinds of fixture material. In this point, this invention is excellent in respect of [ conventional method ] cost and time, this 
invention estimates fixture material, and if a more suitable material is found out and a fixture is manufactured, the fixture for 
semiconductors greatly contributed to the manufacture yield of a semiconductor device and improvement in reliability can be 
offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the evaluation method of the fixture material for semiconductors which the size of the air hole of the 
aforementioned container is the size which is the grade which can perform aeration, suppressing contamination of the 
aforementioned semiconductor wafer from the atmosphere besides the aforementioned heat treating furnace and the 
aforementioned container in the aforementioned heating process, and is characterized by having the following by to evaluate the 
stain resistance to the semiconductor wafer by the material used for the aforementioned fixture for semiconductors by measuring 
the property of the aforementioned semiconductor wafer. The process which the test piece and the semiconductor wafer which 
consist of material used for the aforementioned fixture for semiconductors are made to counter so that a mutual distance may be 
set to 20mm or less, without making it contact mutually, and holds them in the container which is the method of evaluating the 
material used for the fixture for semiconductors, consists of material chosen from the group which consists of a quartz, silicon 
carbide, silicon, and those combination, and has an air hole. T he process which heats the aforementioned test piece and the 
aforementioned semiconductor wafer in a heat treating furnace in the state where it held in the aforementioned container. The 
process which measures the property of the aforementioned semiconductor wafer after the aforementioned heating process. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention is the method of evaluating the material used for the fixture for semiconductors. 
In the container which consists of material chosen from the group which consists of a quartz, silicon carbide, silicon, and those 
combination, and has an air hole The process which the test piece and semiconductor wafer which consist of material used for 
the fixture for semiconductors are made to counter so that a mutual distance may be set to 20mm or less, without making it 
contact mutually, and holds them, It has the process which heats a test piece and a semiconductor wafer in a heat treating furnace 
in the state where it held in the container, and the process which measures the property of a semiconductor wafer after a heating 
process. The size of the air hole of the container which holds a test piece and a semiconductor wafer is a size which is the grade 
which can perform aeration, suppressing contamination of the semiconductor wafer from the atmosphere besides a heat treating 
furnace and this container in a heating process. The stain resistance to the semiconductor wafer by the material used for the 
fixture for semiconductors can be evaluated by measuring the property of the semiconductor wafer heated with the test piece. 
[00 11] The container which holds a test piece and a semiconductor wafer shall form the space for holding a test piece and a 
semiconductor wafer according to one pair of bases which counter, and the side inserted into them. In this case, as for the 
effective-area product in the air hole prepared in a container, it is desirable to be referred to as one of 1 / 20 - 1/10 of area. [ of 
one pair of bases ] 
[0012] 

[Embodiments of the Invention] this invention is applied to evaluation of the material which constitutes fixtures for 
semiconductors used for a semiconductor device manufacture process, such as a wafer boat and a process tube. U sing the fixture 
material of the configuration of having been suitable for simple and exact evaluation, and a size, this invention can lessen 
restrictions of a test facility and can make the burden of costs and time light. For example, it is more practical to make almost the 
same as the semiconductor wafer held in [ both ] a container the configuration and size of fixture material which are held in a 
container for evaluation, and it is more desirable. 

[0013] In this invention, the test piece which consists of a charge of fixture material fabricated by a suitable configuration and a 
suitable s ize, and a semiconductor wafer are held in the container of half-sealing which consists of material chosen from the 
group which consists of a quartz, silicon carbide, silicon, and those combination. This container plays the role which protects the 
test piece and semiconductor wafer which are held in inside from the influence of a heat treating furnace and heating atmosphere 
in a next heating process. Moreover, a container has a crevice between the sizes which are the grades which can perform 
aeration, suppressing contamination of a heat treating furnace and the semiconductor wafer from the atmosphere besides a 
container in a heating process. By this crevice, circulation between the atmosphere in a container and the atmosphere outside a 
container can be performed gradually, and influence on the test piece and semiconductor wafer from the container itself and the 
atmosphere in a container can be made small. A container encloses and protects a test piece and a semiconductor wafer, and the 
environment for exact evaluation is brought about so that the influence from a test piece to a semiconductor wafer may not be 
blocked by influence from other factors. Since what does not have influence of contamination on a test piece and a 
semiconductor wafer as much as possible in a heating process is desirable as for a container, a quartz, silicon carbide, silicon, or 
those combination are chosen as the material. There is material (for example, carbon material) covered with the thing which 
carried out the CVD coat of the silicon carbide to the nature composite material of silicon carbide which consists of quartz glass, 
the sintered compact of silicon carbide, silicon carbide, and silicon, silicon, and silicon carbide as a more desirable material, and 
the CVD coat film of silicon carbide. In the material which constitutes a container, the concentration of each metal impurity has 
desirable 1 ppm or less. A container may constitute the whole from one kind of material, and may constitute it from a portion 
which consists of a different material. Moreover, on the base material which consists of a specific material, other materials may 
be coated and a container may be formed. , 
[0014] The test piece and semiconductor wafer which were held in the container are heated in a heat treating furnace. Drawing 1 
shows one example of this invention, and shows signs that it heats in a heat treating furnace where a test piece and a 
semiconductor wafer are held in a container. In the heat treating furnace 14, the half-airtight container 20 which holds the test 
piece 10 and the semiconductor wafers 12a and 12b which consist of a charge of fixture material is laid. Let a test piece 10 be the 
almost same configuration and size as the semiconductor wafers 12a and 12b. Thereby, structure of the half-airtight container 20 
can be simplified and dispersion in the evaluation obtained can also be decreased. It heat-treats by holding in the half-airtight 
container 20 in the state where the test piece 10 was made to counter the semiconductor wafers 12a and 12b. the temperature in a 
furnace 14 is raised to predetermined temperature at a heater 15, and required in heat treatment, ~ time maintenance is carried 
out 02 [ moreover, ] used for a semiconductor device manufacture process on the occasion of heat treatment etc. — 
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predetermined gas - introduction - it introduces in a furnace 14 through a hole 16, and a predetermined atmosphere is brought 
about 

[0015] As shown in drawing 1 , the half-airtight container 20 consists of wrap lids 21 in it with the base material 22 which holds 
a test piece 10 and the se miconductor wafers 12a and 12b . The shelf for supporting a test piece and a wafer is formed in the base 
material 22, and where a test piece and a semiconductor wafer are detached in a predetermined distance, it can hold now to 
parallel mostly. In a base material 22, although at least two shelves are formed so that at least one test piece and a semiconductor 
wafer can be held, the number can be set up if needed or more by two. The base material which has a suitable number of shelves 
according to the number of test pieces to evaluate can be used. Although a test piece and a semiconductor wafer are held in the 
state where it was surrounded by the lid 21 and base material 22 which constitute a container 20, the crevice 23 is formed 
between the base material 22 and the lid 21, and the interior of a container is connected with the container exterior by the air hole 
which consists of crevices 23. As a crevice 23 makes influence of contamination by the influence of contamination from the heat 
treating furnace itself, and introductory gas, and influence of contamination from a half-airtight container as small as possible, let 
it be a suitable size, so that it may mention later. 

[0016] More detailed structure is shown about one example of the base material which constitutes a half-airtight container in 
drawing^ and drawing 3 , and a lid. The base material 22 shown in drawing 2 is a box-like form whose end is opening. Not a 
perfect barrel but the part lacks the side attachment wall of a base material 22. The shelves 22a, 22b, and 22c formed in the side 
attachment wall convex support a test piece and a semiconductor wafer. The lid 21 shown in drawing 3 is larger than a base 
material 22 a little, and when this is put on a base material 22, it has come to be able to do a crevice so that an edge may be the 
box-like form which is opening and can cover a base material 22 on the other hand. Drawing 4 shows signs that a crevice is 
made. If a test piece and a semiconductor wafer are laid in the shelf of a base material 22 and a lid 21 is put, a state required for 
heat treatment will be done. 

[0017] As shown in drawing 1 , a test piece 10 and the semiconductor wafers 12a and 12b are held in a container 20 so that it 
may not contact mutually. The interval of the test piece 10 and the semiconductor wafers 12a or 12b which are countered and 
held is set as 20mm or less, and is preferably set as the range of 0.3mm - 10mm. When this interval exceeds 20mm, about a 
semiconductor wafer, compared with the influence from a test piece, the influence from the atmosphere in a container becomes 
large relatively, and evaluation exact about the stain resistance to the semiconductor wafer of a test piece becomes impossible. In 
addition, if an interval is less than 0.3mm, a test piece and a semiconductor wafer will become easy to contact. When these 
contact, evaluation exact for OSF generated to a semiconductor wafer so that it may mention later becomes impossible. 
Moreover, as for the touch area with the base material 22 of the half-airtight container 20, a test piece, and a semiconductor 
wafer, it is desirable to make it as small as possible in the range which is stabilized and can support these. If a touch area 
becomes large, especially in a semiconductor wafer, it will become easy to generate a defect. When a defect generates mostly 
there, is a possibility that the accuracy of evaluation may be spoiled. More exact evaluation can be obtained by making these ' 
touch areas as small as possible. 

[0018] In the half-airtight container 20, the crevice 23 between a base material 22 and a lid 21 is set as a suitable size so that the 
influence of contamination from a heat treating furnace and heating atmosphere can be suppressed in a heating process. Drawing 
4 shows the cross section of the half-airtight container 20 which comes to cover a base material 22 a lid 21. The crevice 23 is 
formed between the base material 22 and the lid 2 1 . A crevice 23 forms the air hole which connects the inside of a container and 
outside. As for the effective-area product of this air hole, i.e., the area of a crevice 23, it is desirable that it is in the range of 1 / 
20 - 1/10 of the area of bottom 22e of a base material 22. If the area of a crevice is smaller than 1/20 of areas of base the 
influence of the atmosphere in the half-airtight container 20 will become large relatively. That is, it becomes difficult' to control 
the atmosphere in a half-airtight container in the atmosphere for the purpose of an examination. If the area of a crevice is larger 
than 1/10 of areas of base, the influence of the contamination from a heat treating furnace and the contamination from 
introductory gas will become large. The accuracy of evaluation will come to be spoiled if these influences become large too 
much, this invention holds a test piece and a semiconductor wafer in the container which has a crevice between suitable sizes, 
avoids the influence mentioned above as much as possible, and offers the method of measuring the influence to the 
semiconductor wafer of fixture material certainly. 

[0019] As for heat treatment conditions, such as temperature, time, and atmosphere, it is common to double with the conditions 
for which a fixture is used in the manufacture process of a semiconductor device. However, even if it shortens heat treatment 
time or carries out by raising temperature if needed, it does not interfere. 

[0020] The stain resistance to the semiconductor wafer by the influence to a semiconductor wafer, i.e., the fixture material, of a 
test piece can be evaluated by measuring the property of a semiconductor wafer after heat treatment. The method usually used for 
material evaluation of a silicon wafer etc. is applicable to the method of measuring the property of a semiconductor wafer As a 
method of measuring the property of a semiconductor wafer, a life-time measuring method, an OSF measuring method, a scaling 
film analysis method, etc. can be used. A life-time measuring method is the method of measuring the half-life of the carrier 
generated when it is also called microwave vibration decay method and a semiconductor wafer is excited with light etc. Since a 
half-life becomes short by contamination of a heavy-metal impurity, evaluation of the degree of contamination of a wafer can be 
performed comparatively simply by measuring this. If a life time is large, a test piece means that purity is high and it is suitable 
with a fixture small [ the degree of the contamination to a semiconductor wafer from a test piece ] therefore OSF is the stacking 
fault generated during oxidation treatment, and is generated by heavy metal or the mechanical blemish. By the OSF measuring 
method, the wafer for monitors is ********** e d and the number of pits resulting from OSF is measured using a metaloscope 
When there is little OSF measured m the semiconductor wafer, the degree of the contamination to a wafer from a test piece is 
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small, therefore fixture material has high purity, and since a fixture is constituted, a desirable thing is meant. When a scaling film 
analysis method oxidizes in an oxidizing atmosphere, it carries out the fixed quantity of the impurity in the scaling film generated 
to a semiconductor wafer, and it clarifies a pollution source. By this method, the fixed quantity of the impurity is carried out for 
example by atomic absorption analysis. Thus, by measuring the property of the semiconductor wafer heat-treated with the test 
piece, the stam resistance to the semiconductor wafer of fixture material can be evaluated, and it can grasp simple and exactly 
whether the material is suitable for the fixture for semiconductors. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Fixtures for semiconductors used for the manufacture process of a semiconductor device, such as a 
wafer boat and a process tube, are expected what does not cause contamination of the semiconductor wafer by the detrimental 
metal impurity in a semiconductor heat treatment process etc. In order to manufacture such a fixture for semiconductors, it is 
important to evaluate correctly the stain resistance to the semiconductor wafer of material used for a fixture. Conventionally, the 
following three methods mainly existed as this evaluation method. 

[0003] The 1st method is the method of carrying out the fixed quantity of the metal impurity in the solution obtained by grinding 
fixture material and dissolving in an acid etc. by atomic absorption analysis, inductive-coupling type plasma analysis (ICP), etc. 
[0004] The 2nd method is a method of actually producing fixtures for semiconductors, such as a process tube and a wafer boat, 
with the fixture material set as the object of evaluation, heat-treating a semiconductor wafer on the obtained fixture for 
semiconductors, and evaluating the pollution situation of a wafer. 

[0005] The 3rd method is the method of carrying out the fixed quantity of the metal impurity by which heat-treated the body for 
metal uptakes covered, the matter, for example, the silicon nitride, with a diffusion coefficient smaller than a semiconductor of a 
metal impurity, with fixture material, and the uptake was carried out into covering of the body for metal uptakes (refer to 
JP,4-267327,A). 

[0006] Although the kind and amount of a metal impurity which are contained in fixture material can be clarified by the 1st 
method, it cannot clarify about the actual degree of contamination which changes with the forms (for example, an oxide, carbide, 
etc.) of a metal impurity, and service conditions (temperature, atmosphere, etc.) of a fixture. By this method, fixture material 
cannot clarify whether it has how much influence on a semiconductor property in an actual heat treatment process. 
[0007] It is necessary to actually make the target fixture as an experiment one by one by the 2nd method. The space for which a 
fixture also needs the heat treatment facility used for an examination receives restrictions. This method is not practical in respect 
of cost, time, and expedient nature. 

[0008] By the 3rd method, although identification of a pollutant and a fixed quantity are possible like the 1st method, the 
influence on the semiconductor property in an actual heat treatment process does not become clear, either. As one example of 
this method, it heat-treats on both sides of the body for metal uptakes covered with silicon nitride etc. with fixture material, the 
metal impurity by which the uptake was carried out to covering is analyzed, and there is a method of evaluating the stain 
resistance of fixture material. However, it it heat-treats by contacting fixture material and the body for metal uptakes like this 
method, an oxygen cause stacking fault (Oxidation-Induced StackingFaults) ("OSF" is called hereafter) is induced, for example, 
and exact material evaluation becomes impossible. Moreover, since this method needs a special material called the body for 
metal uptakes, there is a problem also in the point of cost and evaluation time. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the method for evaluating simple about whether this 
material especially brings about contamination however to a semiconductor wafer on the occasion of the heat treatment process 
in the manufacture process of a semiconductor device, and appropriately about the method of evaluating the material used for the 
fixture for semiconductors. 
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cwttsaiH 1 1 $mf&ktt?iim&ff%\,\ ?m 

«*MbW*i»*ifc* f . o s FBttout (2*ffiA ttt 
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°C. 2B#ia<^R«Sl*tf ! 3rofc. 117(2. 5>Ur?y^ x 
M 7 2 m -fe <y h h 7 0 ±CiSt® i 3 -tt* 
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x 'J ^ y *? x a (c*3 It* 7 4 7 * 4 A<D#ffi£08 fc 
08t*-r^*T'(2. >fxA(;fcut^ 7 ht; 

A#£«fcjfi<5n-o*s. u&»u ztu&migmcft 

MzX h i) <?)X*h 0 . 54 7*4 Affi^ffcO^ffi^ 
f£S(2lS 2 WHSfeMSS-*- «t a fcifctttt/hS V > . Lfc#-3 
■C. 74 7*4Aco^ffi^ttT'^x^«0^tt&fF« 

10 [0 0 27] i»J3 

sittf- 1 1 - * m *7 x )\<mmf 2 5 m m t =&• s i 3 4 
mmmi bwm^^x^rni'^^tz. whacks* 

tt-^M^fsPTC^-^^x^i: fc «> WSKHLfc 

a« n»wi kiBi^ , 7x>N±c7)54 7*4A^^aj 

SL/S. *<m9&m9\iZ5fct. miz^rt^oiz, 

9m^^mmm&m±54 7*4 a**jmkc«< «r 
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[0030] 

jaaicttajf 4 z t **t-# s t 1 tc, itMtm&m 
mmw#9*tm£-r& zttfx-t & . .taut i 

[03 ] ^^«cfflv^*L«»»o««aKho-ft*w 



) WBBTl 0-1 99948 

1 0 

tiS-tlMBBrc**. 

[04 ] 0 2 tew^flUSa^CH 3 ttgrflMEttftStt 
*4 i fc fc J: 0 -CS * Wrffi0T£> & . 

[06] SOISWlTW&ftfcfcS lWE-^xA 
[07] Jt«W2fctJV^-Oi^*-byh!K-hta 
[08] &m\2lZ&^Xftl,tltt-?m*7^Z}5 

[09] $tmm3x^htvrz^~?mv^£-i8tfz,y 
j±<Dftm*frs-tmmx-hz>. 

io mi* 

12 a. 12b fHWiA 

14 mm? 

2 0 iRlFfflSS 
2 1 lift 
2 2 £»fle 

23 ma 



[01] 



20 .15 12a10 

o o\ o a o/o/o s" 



[02] 





>500.Q uS 
> 300.0 Js 

> 100.0 v& 

> 50J) £ 



03/10/2003, EAST Version: 1.03.0002 



(7) 



ftBHTl 0-1 99948 



[07] [08] C09] 




(51) Int. CI. 6 WBG& FI 

// H 0 1 L 21/205 H 0 1 L 21/205 



03/10/2003, EAST Version: 1.03.0002 



